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research has explored the overall impact of recovery intervals, and a better understanding of 40 optimum exercise intensities and recovery durations in HIIT protocols is therefore timely.
41
This invited commentary will 1) review the current knowledge of the moderating role of The main metabolic processes that take place during recovery from intense exercise bouts are 70 the repletion of phosphocreatine stores (PCr), the removal of hydrogen ions (H+) and 71 restitution of the acid-base balance of the exercising muscles. 1, 11, 12 multiple research groups 5, 6, 9, 26, 29 have evaluated running performance across work intervals.
137
In highly trained runners, increasing the recovery duration in a 10*400m set speed sequence and requirements of a specific protocol, however, the 'optimum' recovery duration, most 148 likely is highly individual and depending on training status.
149

Practical Applications
150
In RST and SIT protocols, longer recovery intervals (≥ 80 sec) facilitate higher work 151 intensities in subsequent sprints and lower the fatigue index, whereas a shorter recovery 152 duration in these protocols increases the overall physiological demands of a training session. 15 sec, 30 sec, 1MIN AR: Peak and mean power output was higher in 1MIN compared to 15 sec and 30 sec, with a notable lower RPE. Accumulated time ≥ 80% and 90% VȮ 2 max increased as recovery time decreased, however, for HR this was only evident in time ≥ 95% HRmax.
Sprint Interval Training
Gosselin et al. (2012) 24 n = 8, 23.1 ± 2.1 Running Participants performed 2 different training protocols , in which they exercised at a workload corresponding to 90% VȮ 2 max for 60 sec 30 sec, 1MIN AR: Mean and peak VO 2 and HR significantly higher in 30 sec compared to 1MIN, with no differences in RPE. Both protocols failed to achieve 90% VȮ 2 max.
F o r P e e r R e v i e w AR: Peak and mean power output in sprints higher in G2 & G3, whilst G1 performed more total work. TA: Improvements in 5 km TT were similar between groups, whereas the increase in VO2max and mean and peak Wingate power output were higher in G1 & G2 compared to G3 and CON.
Iaia et al. (2015) 18 n = 13, 18.5 ± 1 Running Participants completed nine SIT sessions, which focussed on speed endurance production (SEP; n = 6) or speed endurance maintenance (SEM; n = 7). Both SEP and SEM Cycling Participants completed a total of six SIT sessions over a two week period. The SIT protocol consisted of six 10-second "all-out" cycling efforts against a resistance equalling 7.5% of body weight. CON received no SIT G1: 30 sec, G2: 80 sec, G3: 2MIN AR: Average HR was greater in G1 compared with G3 for all training sessions, and was greater in G2 compared with G3 for training sessions 1 and 2. TA: All three training groups increased 3km TT to a similar extent. VȮ 2 max increased in G1 & G2, but not in G3. Mean and peak Wingate power output increased after G2, whereas G3 only increased their mean power output.
McEwan et al. (2018) Edge et al. (2013) F o r P e e r R e v i e w AR: Mean HR significantly higher in 1MIN, but no differences in peakHR between conditions. RPE increased with decrease in recovery time.
Aerobic Interval Training
Age is presented mean ± standard deviation Note: 1MIN; 1 min recovery; 2MIN; 2 min recovery; 3MIN; 3 min recovery; 4MIN: 4 min recovery; ACT: active recovery; AIT: aerobic interval training; AR: Acute responses; [Bla]: blood lactate concentration; CON: control group; FFM: fat-free body mass; H + : Hydrogen; HR: heart rate; HR130: recovery duration based on HR return to 130 bpm; HRmax: maximum heart rate;
ISCTs: intermittent sprint cycling tests; MAS: maximal aerobic speed; MLa: muscle lactate; PAS: passive recovery; PCr: phosphocreatine; peakHR: peak heart rate; Pmax: minimal power output to elicit VȮ 2 max; post-PHV: post peak height velocity; PPO: peak power output; pre-PHV: pre peak height velocity; RER: respiratory exchange ratio; RPE: ratings of perceived exertion;
RST: repeated sprint training SIT: sprint interval training; SS: self-selected recovery duration; SS_PR1 & SS_PR2: self-selected recovery duration based on perceived readiness scale; SEM:
speed endurance maintenance; SEP: speed endurance production; TA: Adaptations to a period of training; TBM: total body mass; Tlim: time to exhaustion at Pmax; TT: time trial; VO 2 : oxygen consumption; VȮ 2 max: maximum oxygen consumption vVȮ 2 max: minimum running velocity to elicit VȮ 2 max; W:R = 1: recovery duration equal to work interval duration
